Cell surface distribution and intracellular fate of human beta-very low density lipoprotein in cultured peritoneal mouse macrophages: a cytochemical and immunocytochemical study.
The receptor-mediated endocytosis pathway of colloidal gold labeled beta-very low density lipoprotein (beta-VLDL-Au) derived from patients with familial dysbetalipoproteinemia was analyzed at the ultrastructural level in macrophages. The results showed that beta-VLDL-Au complexes were specifically recognized by a cell surface receptor of the macrophages. beta-VLDL-Au particles once bound to the randomly distributed cell surface receptors clustered in coated pits and were taken up by coated vesicles. Subsequently, the beta-VLDL-Au particles passed through tubular structures and small endosomes before deposited into large electron lucent smooth surfaced endosomes. As revealed by ruthenium red and enzyme cytochemistry the endosomes appeared to be separated from the extracellular space and did not contain acid phosphatase. There were no clear signs of passage of beta-VLDL through the Golgi complex. The accumulation of many flocculated gold particles within Ac-Pase positive vesicles suggests that beta-VLDL once internalized by the macrophages is diverted into a degradative pathway. Incubation of beta-VLDL-loaded macrophages with the hydrophobic fluorescent dye nile red revealed numerous large fluorescent bodies within the cells indicating that the macrophages accumulate large amounts of lipid droplets with time. Additional studies large amounts of lipid droplets with time. Additional studies with native beta-VLDL in conjunction with postembedding immunocytochemical techniques were used to delineate further the intracellular pathway. Immunolabeling was carried out on thin sections of LR White embedded cells using affinity-purified polyclonal rabbit antibodies against apolipoprotein B with the protein A-gold or goat anti-rabbit IgG-gold technique. Indirect visualization of beta-VLDL by these immunocytochemical studies yielded results comparable to those with gold-labeled beta-VLDL. On the basis of both indirect immunocytochemical and direct cytochemical localization of beta-VLDL it is concluded that although colloidal gold labeling of beta-VLDL molecules unquestionably modifies their morphology, their function appears to be unaltered, at least with respect to the process of receptor-mediated endocytosis.